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Capacitively coupled contactless conductivity detection (C 4 D) is presented as a novel 27 and versatile means of visualising discrete zones of charged functional groups grafted 28 onto polymer based monoliths. Monoliths were formed within 100 µm UV transparent 29 fused silica capillaries and photografting methods were subsequently used to graft a 30 charged functional monomer, 2-acrylamido-2-methyl-1-propanesulfonic acid (AMPS) 31 onto discrete regions of the "generic" monolith using a photomask. Post-modification 32 monolith evaluation involves scanning the C 4 D detector along the length of the 33 monolith to obtain a profile of the exact spatial location of grafted charged 34 functionalities with millimetre accuracy. The methodology was extended to the 35 visualisation of several zones of immobilised protein (bovine serum albumin) using 36 photografted azlactone groups to enable covalent attachment of the protein to the 37 monolith at precise locations along its length. In addition, the extent of non-specific 38 binding of protein to the ungrafted regions of the monolith due to hydrophobic 39 interactions could be monitored as an increase in background conductivity of the 40 stationary phase. Finally, the technique was cross-validated using fluorescence 41 microscopy by immobilising green fluorescent protein (GFP) in discrete zones and 42 comparing the profiles obtained using both complementary techniques. immunoglobulins 10 . These varied applications of polymeric monolithic stationary 69 phases for affinity chromatography has been the subject of a recent review by Mallik 70 et al 11 , in which the numerous immobilisation strategies which have previously been 71 reported are discussed. The most common approaches result in covalent attachment of 72 the protein to monolith and include the epoxy method 12 13 , the Schiff base method 73 [10, 12] , [7] the glutaraldehyde method [7] 14 , the carbonyldiimidazole method [7, 10, 12] , 74 the disuccinimidyl method, the hydrazide method [10] voids is an important quality control test for laboratories producing monolithic 298 columns. The pore size dictates the hydrodynamic properties of a monolith, with large 299 pore sizes resulting in lower backpressures at a given flow rate for a given solvent, but 300 with concomitantly lower surface area. Typically, the pore structure of a monolith is 301 determined using two complementary methodologies. The first involves the use of 302 scanning electron microscopy which is a destructive technique in that the column 303 needs to be sliced into cross-sections before microscopic analysis, with the images 304 typically used to confirm that the monolith is well bound to the wall. In addition, 305 monoliths. The same approach was used in this work, but in this case ionisable 361 functional monomers were photo-grafted onto a butyl methacrylate monolith using 362 techniques previously discussed. AMPS (2-acrylamido-2-methyl-1-propanesulfonic 363 acid) was selected as a suitable candidate for grafting since it contains a strong acid 364 sulfonate group which is ionised across the pH range, and because the grafting of this 365 monomer onto polymer monoliths has been well studied. 
